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7] {OPTICAL ATTENUATOR} 

£1^ ^2fl^ >£A}^ ##£M^ ^# £Al^V 7fl^£ 
-£2^ *\}l^A]o)}°\ ^» £AltV AfAl^ 

£3-£ ^12^1^ A>A]£ 

£4 vfl*] £6^r _£A]^ 7fl^-£ 

2: 3: f^^o. 

6: ^oflolEi 11a: (JL^) ^M.}^ 

lib: (7>^) tilAf^ 

<9> £ 3°.^, ^ 0 Ml^>7fl^ v}o}3.3. 7)^# oj-g-^^ *fl 

^^H, ^tgSHI -ff-E^}-^, ^. = Ajl ^Aj-o. - ol^ ##£)7M ^olcf. 

<10> ^leS] ^ 7l#-g: tj-^ ^ ol^ ^-Aj o. ^^7]-^ ^ 

E i* i^tl- ^ultH -H^rS}-, EflS)-^ tfl^, 7}^7} ^2] 
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7pg7} z\]o)b\ ojb^^oi^i- 7^§>7fl ^ 9X9Xt\. =l^, ^ ^S. ^ A>-g- 

*}fe # #^1^ ^ 7^^^ ^7^171 ^ A^fl- c^fl ^fe ^E^H^ ^7>3] 

S.Mr fee] ^^5]S7l- oj-ia ^ I£ efl^l^icfol^c 

^#5}- ^H^fe # -t-^-g- ^E^ioi^fe ^-a-^ 7>«a^ ^ 

*] 7] 7] fl^T ^-8- 7]^E^, # i^l^, eflo]^ cfol^^ i^>fe ^^171 ^ 
^^H, ^^7>^ * A ^#^1 SfH ^ tij-ttj -0.5. 7 ^o] Hl^H, ^ ^ 

^ ±S-, ^ ^ ^ 7 ^ ^ -B-^l 71 fe -ft- ^-g- 

*)l*Hlfe *V7ll7> 5a4. 

°l2.it!- iMlt ^flsH ^£31 ^^las 7 l#* 7 >^ 

71 ^ t}-^ ^ ^-fr ^-8- ^-^^1 7fl^3J! ^4. n>°lH3. ^Al^ 7l## oj-g- 
7>^ ^"^7lfe ^2}- £ Tfl^- &7}% ^fecfl D fl-f -fr 

^ dtS., ^ %n ^ ^ 71^5] Jf^ofl til^fl ^O^j*l o>fe Aj^ 

* 7HZL &Cf. n>olHS. 7l^oll °) sfl 7))^Q 7>^ 7} fe 3711 <3 -ft- 

°1H M-g: ^ 4Ul«- 
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(shutter type)^ ^ ^]5L» ^}Mr *l7l3, t^r^ 

o] ^^q- z|51 5E^r ^£1. *isM^ ^ o. -^ofl tg^ £ 

a>^o.S ^ ^^V^^S. #a>*§ ^7} 3g^- 9]^ ^(polarization 

dependent loss;PDL) ^-t- i^r^ ^3 Ji^f -f^rtr <£3};t| &c)-. 

<13> £l£- ^Efl^ tiVA>^ ^i|7l^ ^-s-i- £Al«V 7^^ol4. 

<w> ^eflcq ##^7lfe oga^ 0.(2)^, # 7 1 <^#^-n-(2HH oi A>€ *U> 

^ ^V^(ll)* nl^U)^, ^-71 *l&|-*f(lHH tiJ-A>^ ^#<5Rr 

#^^^-(3)S]-, "^71 n]e^(l)# ^^-oflolEKe)^, ^"71 <*jfMH^(6)7} Jl^Sl 

^ JL^^(5)^5- ^^cf. 

Aj-71 #3#^-fH3Hl € 5fl3^- A <M ^^^-^(2)^ Aj- 7 i #^^^(3)^ 

<16> Aj-7]^- ^-o) ti> A >^ ^i)7l^ ^71 <^-^oflo]Bl(6)ofl 0} ^ a] J=L ( X ) 7 ]_ 

^-R-(2, 3H1 7V7Hq*i7]i4 « c v%i:o.s ^l-g^o.^, # 7l oj^^ 0.(2)^1^ <$ A} 

€ 91 °1 ^71 #=3#^-fK3Hl ^^£l^r ^ Sa^k ^H^M, 7>^ 7] 9\ 7)*? 

* ^« ^ 9X^.- 

<17> nalM-, <^^-fK2)2}- #Sj^3^-(3)7> 7}^o]^ ?$s§&CL3.*], *f- #^-£-7} 

TT £3 (4)^1 ^7># i^SHl tiV^, ^ ^j.^ ^ 
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^ ^>^(ll)ol Dle^(l)^ ^^o_s, 2.x}7\ ^HH^MS, ^l-^(ll)^: 

#bHH£. °g^^^-(2)^ #A}jr 7 }. #^^0.(3)^ £ - #^£1*1 ^ SL*$ M- 

^, ^V^di)^ ^^o. ai-uj-^ tij-o.^ ol-g. aiz^-o] ^3 a. ^(silicon 
deep RIE)M- K0H ^ wl^-« 0 M3 ai^o"^ ^ A>-g-s>7l nfl-g^i Aiz}- 

^>^(1D^H^ 7]?}7} ^Tjlsq- Cfe^ £)<^ f -g-afl^oj ol^ 

°l-§-*H ^]^^, i^sM ^H^i «oM* ^ ^-^71* *H^-§- 

^ ^ 3J--8-] 

°]^^ #71 tiVA>^0] <0Aj 0.^.0. o.^ 

ZLSlJI, #71 6n^oflolE^ ^-ofl^oflolE-m ^ ofl^oflolEi ^ ^^7^^; c>l-g-s;> 

15-7 



1020030026464 #^ <^7}: 2003/10/20 

<23> t}T£ ( ygx$£. J£x$ig6\] <&0]*] t 7}^ ^ ^ ofl tflSfl 3 <*J 

<24> St!:, ^4 ^ ^ tfl*lHfe ^<Ht> ^S^-Jll- ^S>Jl f 

<26> sa]^ Hi-sq- ^o] ( a. ^i-gAH^ ^i)7lfe M-SHMI ^*1€ ^^^-(2) 

£ #^^-H-(3)^, *\3. A oM ° t j^^-B-(2)oflA-i c jA> ^ ^ a 0 v 7 ] 

^-fHI ^M7l^ 27fl^ aVA^dia, lib)* ^-«1*V v)z\^(l)<% t #7l ^(Ha, nb)-§- 
°1^1 ?l*r ^^ofl^EKe)!- i^*}^ ^^H}. 

<27> ti}A>Tg(iia, Hb)^- I7fl^ nje^d)^] <^} S ^^^cf. 

<28> # 7 | ^^^o]EK6)^ #ofl^oflolE^^ ( 7 ]&«\] JI^SH, ^^"^^ 

-IL^(62)£}-, ^-71 jl^«.(62)21 9!^^ ^ 

A c^H, 7>^-*>£^- ^^51 7 >^f(61)5- ^<£cf. ^1-71 Aj- 7 ) 7}^f(6lHl 

<29> A o V 7 l 0 ^^1 0 1^(6)^ SE^ #7] 71-^(61) 9\- AJ- 

71 nle^(l)7> *>JE^- 
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<31> ^7} %#£\7)±r 7)%#d\] ^^oMH ^*fl ^7} ^^7]7\ 

<32> #71 SJ- ^ 7M]^ #x$si\ ^ll^AHl^. 01^^^.(2)1- *«fl^ ^ 

^>^(lla, llbH e*>^^.S ^V^M t^^-frOW 5L*t- <$*}S)n £4. 

<33> £3^ -g- ^2^1 a}] £*1 tb Aj-Al^o]4. 

<34> «V^o^ 2fl 2 ^loflo} ^i)7]^ afll^H^ ^i|7l4 «lj2*>^, *)Z\¥-(1)7} 

^l&I^Ua)^ 7>^n]el«.(ib)s. 91 JL, #7] igM-iSUla, llbH ^^mia)^ M 

-H^^Clla)^ 7>^nl5]«-(l b )ofl t§A$Q 7>-^ti_U>^(llb)o.^. ££[S)o] ^cf. #7l 
-2^n]fr|^-(la)^ 71^1 JL^5)o] ^"71 7>^nl^«-(l b )^ ^-^^ofl £] ( 6 )ofl 

<H 7>-^a_VA>ig(iib)al ^«J-tg=o_3. + ojit}. 

<35> £4 Lfl^ £6^r €*H1^I ^S^l 7fl^^o|cf. 

°1 % ^S.^ °^^-(7)7> #^ #^-fi- ^(8) 2]^M #efl^(9)^.S ^^7>711 t^^-fr 

<37> 6\}X\Q ^Al^oflA^ 7 >^ ole^(la)7> «S| ^ofl o] ^ °fl ^ A] £] ^ «V 

AV^(lla,llbHH ^"(7)^1 ^5.7> £*}7fl £H #^ # Ajjro) ojzo] ^$\-f>}7]) ^cf. 

<38> £6 ofl ^AjSl ^AHHHtt 0j^O_.£. Ule^(l)7> <*]^Mjo}E-H o} 2] 
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ol#^0_5L H°]X)7]^, 7\7?\^\^ £L3-$.o} SH^*! ^ Cf^ #35. 

<41> O^V^A^ JM. M^o} B}^^ 4H<4» ^]Al^O.S. M^Sj ^ 

<44> gc^ ^Z}-£ -f-S]H a_VA>^^- igAj^ nfl ; 7>^^>S. <y*fl, «>A>^ol ^ ^-ofl tflSfl Z) 

°l«cKl=o_S ^^^7^14, 7M^l£^ o_^^lol tW*! 4^ SI^-. 
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1] 

71tt 2711^1 0>A>^2|.; 

#71 ol^Al 71^ ofl^oflolEil-; 

2] 

2 7fl<al #71 ti>A>^^- ^#^M, 

#71 ^^lolE-1^ #71 wV^Tg^- #7l <g n ^ -B- OH o]&X\f]& li^r 

3] 

2 7flfil #71 tiVA}^^- o^^ s ^Aj^^ f 

#71 ^^MH^ #7l IV A>^* 3)*} o-^y^ o)^A] ^-Qr ^ 

^71. 

4] 
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5] 

t^*J- 6] 
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8 3 2 



9 
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